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Figure 2-2 Air Burst-Primary Effects on Different Facility Types
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NeLqht of burst. feet
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uion r,h aW

[ 2z6  (2)
plt,t 8 ,W) = 343W/•0.587 + 0.6413 - V psi (3)

(t 0. 135W /3

in which

ta(RW) -0.5429W - 2l.85RW
2 1

'
3 

+ 361.8R 2W1 1 3 
+- lR

3 me 4
a W 2/3

+. 2.048RW"/ 3 + 2.687R2



Table 3-1 OVERPRESSURE-TIME HISTORY ON THE GROUND FROM AIR BURSTS (Ref. 3-5) (cont.)

'A. with
W - yield in kT

R - )7+ y7 in kilofeet

Solve Eq. 4 with W - W for ta (W) and with W = 2W for ta (2W). Then find

ta = ta(W) for x < y

ta = ta(W)y/x + ta(2W)(l-y/x) for x > y (5)

820,350W + 15,5l5W
2
/
3
t + 330.3wa/3t2

D + 491.w
1 3

t 
2  

msec (6)684W 2/ 3 + 49.W13t+ t2
a a

W2/ 3 
+ 06715W

1
/
3
t + 0.004813t

2  (7)

W
2
/
3 
+ 1.8836W/

3
t + 0.02161t 2

t = time of interest, msec

For the initial step, t ta as determined from Eq. 5. In succeeding steps, increment

the horizontal range, x; find the new slant range, R; recompute ta - t with Eq. 5. All

expressions involving R, t and z are recomputed with each increment of x.

Function p(t,ta2W):

Same as the preceding, i.e., Eq. 3, with W - 2W.

Function H(Pz):

H(P,z) -1 + A + FP (8)

Cp I+p

I J

Table 3-1 OVERPRESSURE-TIME HISTORY ON THE GROUND FROM AIR BURSTS (Ref. 3-5) (cont.)

in which

0.743(l.136-z)z
2  

0 0257:6 (9)
A .544+z6 0.004435+z12

z(20.42+35.5z) + 2500z40

3.57+z
2  29.3+

1  (10)

C . + z(2.23:-0.225) + 28.4z 2 
3

0.148+: 5 j (11)

- 1.58W . + 0.0215 psi (12)

R

- 2.07:2 221.25z (13)

0.00125+0.0146z +Z 1+

1 40,000 -(14)0.235+W

Function E(P)s

E(P) I + 0.002655P 2 (6.8361 (15)

1+0.0001728P+P (1.921)- l+0.8P+P
2
(3.844)

6
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Figure 4-3 Near-Surface Geology at Eniwetok Atoll (Ref. 4-5)

Table 4-2

NUCLEAR CRATERING EVENTS

SYield HeRht of mdius Depth Volume Source
,£veft ¥l burst (it) td Ift) (ft) (It

3
) of Data

JANGLE $ 1.2 k' * 3.$ Alluvium 45 11 4.45 x l0 Ref. 4-6

JANGLE U 1.2 kT -17 Alluvium 129 53 1.32 x i06  Ref. 4-6

T APOT ESs 1.2 kT - 67 Alluvium. 146 90 2.60 x 10 6 Rf. 4-6

* JOH((1 bOY .5 MT - 1.75 Alluvium 61 10 1.4 x 10 ! Ref. 4-6

S 100 T 63 Alluvium 608 323 1.6 x 108 Ref. 4-6

IVY HIK 10.4 MT - 10.0 Pacific Atoll Geology 3275 187 1.44 x 109 Ref. 4-f

CASTLZ BRAVO 15 HT * 7 Pacific Atoll Geology 3100 221 2.01 x 109 Ref. 4-6

CAZTLZ KOCH 150 kT * 9.3 Pacific Atoll Geology 538 7S 1.50 . 10 R . 4-6

CAMCS 18 kT * 3.0 Pacific Atoll Geology 17) 37.2 1.99 . 106 Ref. 4-6

OXK 9 it - 6.5 Pacific Atoll Geology 3200 20) 1.81 x 109 Ref. 4-6

Yoh 1.30 "? - 3.0 Pacific Atoll Geology 2310 171 8.11 x 101 Re. 4-6

1: 3.38 XT - 9.6 Pacific Atoll Geology 1141 113 2.04 x 10 ief. 4-6

TlA 4.6 HT * 12.3 Pacific Atoll Geology 2160 129 7.61 . 10' Ref. 4-6

LACROSSE 39.5 k? * 6.0 Pacific Atoll Geology 200 46.1. ).06 x le Pf. 4-6

SIAxIOLZ 13.7 kT * 7.0 Pacific Atoll Geology 324 32.2 6.99 . 106 at. 4-6

DX%%IY s0 .42. kT - 110 Basalt 101 62.3 1.13 a 106 R.ef. 4-7

SCMOM1 31 kT - 311 Welded & Monvolded Tuff 426 208 6.16 . 10' itef. 4-7

CABRIOLET 2.3 kT - 171 Rhyolite 179.4 116.4 4.86 z 106 Ref. 4-7

PFALNIN 4.3 kT - 280 My olte 119.1 78.9 1.26 x 106 P.f. 4-7

Conversion factors for SI unite,

1k? - 4.184 a 1012J

1St - 0.3040-

! ' 
4 ~~~~ *~* ~~~
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Material Craterinq Efficiency (Ift
3
/ton)

Wet Soil 102 103 104

Marine Muck(Panma) I I Il
Wet Sand (MOLE)

Wet Clay (MIDDLE GUST)
Hoist Clay (MOLE)
Wet Residual .,Ay (Panaa
Wet Pacific Coral Sand (PACE)

Dry Soil

Dry Sand (Dugway) +
Dry Clay (Dugway) +
Dry Clay (MOLE) 4.
Dry Alluviu (US)
Dry Playa (NTS)

Wet Soft Rock

Wet Shale (Cucaracha)
Wet Shale (Bear Paw)

DrY So. Rock

Dry Clay Shale (MIDOLE GUST) +
Dry Interbedded Sandstone & Claystone' Legends
Ury Sandston (MIX.D CC4PANY)
Tuff (lfs - Data Scatter

Hard Rock + One Test Shot

Argillite (OSO quarry)

Limestone (FLAT MVP 1) +

Basalt SAILOR HAT. MICE. BCKBOARD) ,11 11 4 1111BiialL_ LS-O LT I£ BC I I I''~ I it Il I I I I I I 1 11 1

0 "9 10
-  

10
-

lTrinadad) Cratering Efficiency In /J)

Figure 4-5 Cratering Efficiencies for TNT Surface Bursts

Table 4-3

SURFACE BURST CRATERING EFFICIENCIES IN IDEALIZED GEOLOGIES

Cratering Efficiency

High Yield Nuclear Low Yield Nucleat
TNT W )- 1kT (4.184 x W < Wk (4.104 x

Geology +1l2 12
10le 5)

ry So l Ie... alluvium, dlay. sand) 1400 ft /ton 70 ft /ton 210 ft /ton

(9.5 . 10"gn/J) (4.7 x 10
-10 

.'/J) (1.4 . 10-9 .3/J)

Wet Soil (e.g., surface water table) 4000 ft
3
/ton 200 fta/ton 600 ftl/ton

(2.7 x 10-8 al3/) (1.4 x 10
9 
a/ ) (4.1 x 10

9 
n3)

co Cry Soft Rock (e.g.. shale, sandstone) 1000 ft
3
/ton S0 ft

3
/ton 150 ft

3
/ton

(6.8 10
-9 

i
3
/J) (3.4 x 10

"10  
3/ (1.0 X 10

9 
.3/j)

Wet Soft Rock (e.g., surface water table) 2000 ft
3
/ton 100 ft

3
/ton 300 ft

3
/ton

(1.4 x 10
"

8 .3/J) (6.0 . 10
"
10 .

3 /j) (2.0 K 10-
9 
.
3
/j)

Hard Rock (e.g.. basalt, granite) 600 It
3
/ton 30 ft

3
/ton 90 ft

3
/ton

(4.1 x 10
-
a */J) (2.0 x 10

"1
0 m

3
/j) (6.1 x 10710 n3/.)

The expected uncertainty in the table values is plus or sJinus a factor of 1.6 je... for wet soil TNT
€lrateriLng efficiences are conside~redl to range btwteen 2500 ft3/ton (1,7 xo /0

a
n/) n 4 t/onl

(4.3 x 10-
8 
a]3/j)). Thne TNT cratering efficiency Is 20 times the high yield nuclear cratering efficiency

ad20/3 tis the low yield nuclear carering efficiency.
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Table 6-1

TYPES OF INITIAL NUCLEAR lRADIATION

INTEGRATED FLUX PROTECTION
TYPE UNITS RANGE IN AIR HAZARD TECHNIQUE

Alpha Particles -Two Inches Biological, if Filter incoming
(5.08 cm) inhaled or in- water and air,

gested decontaminate
personnel

Beta Particles -Ten - Twelve Biological, if Filter incoming

3.66 m) gested decontaminate

personnel

VI Gamma Rays Photons/cm2  Several Thousand Structural, Shielding
LI(Roentgens) Yards or Meters Biological, and

2 ~~~~Equipment _______________

Neutrons Neutrons/cm 2 Several Thousand Structural, Shielding
(Rads or Reins) Yards or Meters Biological, and

______ ______ ______ Equipment _ _ _

X rays Calories/cm 2 Several Hundred Structural, Shielding
or Joules/cn 2  Yards or Meters Biological: and

_ _ _ _ _ _ _ Equipment _ _

ILI
ova)

-rk

-A0

-"-4

UIhtIAI ChU0A Ri4iation pose. fo4Intgeft

Figure 6-1 Initial CGVAA Raidiation Dose Va. Slant SA9ng
for Air Density of 1.19A/liter
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Figure 6-17 Center Area Attenuation of Induced Voltage by 15-foot (4.57 m)

High, Single-Course Reinforcing Steel Room (Ref. 6-6)
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